Introduction
Premenstrual syndrome (PMS) can be defined as a set of physical, emotional, and behavioral symptoms that appears in the premenstrual phase and presents rapid resolution when menstruation begins. The symptoms are cyclical and recurrent. Although in some women this premenstrual experience can be very intense 1, 2 , not all women consider it a harmful obstacle to their daily routine.
Few population-based studies have quantified premenstrual symptoms. One of these studies, in a cohort of 21-35-year-old women in Zurich, Switzerland, found prevalence rates for severe and moderate peri-menstrual symptoms of 8.1% and 13.6%, respectively 3 . Another cohort of women 14 to 24 years of age in Munich, Germany, found relatively stable symptoms in four years of follow-up. While the initial prevalence rate was 5.8%, cumulative incidence was 7.4% for severe symptoms, defining premenstrual dysphoric disorder (PMDD) as the most severe form of PMS 4 . In the same study, the prevalence of subliminal PMDD, that is, women who report severe symptoms but do not meet the criteria for PMDD because they report absence of impairment in daily life, was 18.6%. PMDD is classified as a mental disorder under the Diagnostics and Statistical Manual of Mental Disorders (DSM IV TR) 5 , and its prevalence rates among women 15 to 49 years range from 3% to 8% 1 .
In Pelotas, Rio Grande do Sul State, Brazil, a population-based study in 2003 in women 15 to 49 years of age found an inverse relationship between PMS prevalence and women's age. Prevalence of PMS among adolescents (15) (16) (17) (18) (19) years) was 30% higher than in older women (40-49 years) 6 . In addition to age, other factors such as higher schooling, white skin color, and higher socioeconomic status were also associated with PMS. The majority of these women reported at least one of the following symptoms: irritability, abdominal discomfort, nervousness, health, and tender breasts during the premenstrual period.
Other studies have also found an association between PMS and younger age 6, 7 , higher socioeconomic status 6 , smoking 4, 7 , alcohol abuse 7 , mental stress 4, 7 etc. However, no study was found in the literature on the effect of age at menarche on PMS.
Adolescence is the period of life between childhood and adulthood. Puberty is the first phase of adolescence in which the first signs of sexual maturation appear: the initial phenomenon is the development of breasts, or telarche, followed by the development of pubic hairs or pubarche, and culminating with the first menstrual period, or menarche. Menarche is an important biological and clinical marker for this sexual maturation, signaling the beginning of reproductive life 2 . It is believed that the way adolescent girls experience this phase of their development has an important impact on the quality of their adult lives 8 .
Western countries have witnessed a downward secular trend in age at menarche, as corroborated in a Brazilian study 9 , and this change has been interpreted as a consequence of environmental, socioeconomic, nutritional, and cultural factors. Thus, an association between obesity and younger age at menarche has also been observed more recently 10 , while there are reports of later menarche in athletes and girls living in rural areas 11 . However, despite these concepts, there is no consensus on the definition of early or late menarche 2 .
The current study aims to investigate a potential association between age at menarche and the manifestation of premenstrual symptoms or PMS in young women, considering the possibility that socioeconomic, demographic, or behavioral factors may be impacting this association.
Methods
This study is part of a longitudinal cohort in which all births in the year 1982 in the maternity wards/hospitals of Pelotas were included in a perinatal study. In that first follow-up, questionnaires were applied by interviewers who screened the births daily and interviewed the mothers in the maternity hospitals. This was the beginning of the 1982 cohort study, and the next follow-up was done with a home visit, using the address provided on the perinatal questionnaire. For the cohort follow-up, interviewees were located through a citywide household census. In the initial interviews, during childhood, the mothers answered for the children, and in the follow-up visits during adolescence, questionnaires were applied to mothers and the girls themselves. In the last follow-up, at a mean age of 23 years (in the 2004-2005 visit), the questionnaire was only applied to the young women from the 1982 cohort. In this most recent visit, with all the young people from the cohort, in addition to the household census, a search was conducted for the addresses obtained through the previous follow-up visits or through secondary and technical school enrollment lists and university admissions exam lists from the previous five years at the city's five largest universities. Deaths in the cohort have been identified through the Mortality Information System (SIM) 12 . The methods used in this cohort's follow-up have been published elsewhere 13, 14 .
In the last follow-up with the entire cohort, the fieldwork was done from October 2004 to August 2005. In addition to the interviews conducted in Pelotas, individuals residing in other municipalities were invited to come to Pelotas for the interview and a research team visited the main cities in the region where there was an important number of young residents residing there, but who belonged to the Pelotas birth cohort. General information on some of the results obtained in previous follow-up visits, highlighting the importance of participating in the study, was publicized through a folder provided during the interview.
The interviewers were females with complete secondary schooling. A selection process was conducted and the interviewers received specific training that included information on application of the research instrument and procedures to be followed during the interview. Quality control was applied to 10% of the interviews, repeating some questions from the questionnaire.
The variables used in this analysis were obtained since the perinatal follow-up: mother's age at birth date of the interviewee, mother's schooling, both in complete years, family income expressed as times the prevailing minimum wage, smoking during the pregnancy in number of cigarettes per day, mother's skin color (white/non-white) as observed by the interview-er, birth weight in grams, gestational age in weeks since date of last menstrual period as reported by the interviewee, duration of breastfeeding in months, and age at menarche, in complete years, the latter obtained during the follow-up visits in childhood and adolescence. Early menarche in this study was defined as first menstruation at 10 years or younger and late menarche as 15 years or older. The current socioeconomic, demographic, and behavioral variables were: schooling in complete years of study, family income in reais, skin color reported by the interviewee, number of children reported by the interviewee, body mass index (BMI) calculated as weight in kilograms divided by height in meters squared on the interview date, smoking in three categories: non-smoker, current smoker, or former smoker, and the Self-Reported Questionnaire (SRQ-20) including 20 questions for screening minor mental disorders.
The outcomes in this analysis were obtained from information on the premenstrual variables, including four symptoms: irritability, stress or anxiety, episodes of weeping, and depression. Each of these symptoms was investigated at four levels of intensity (zero, low, moderate, and high). The report of intensity was considered as absence of symptoms (none), mild (a little), moderate (more or less), and severe (high). This information was used to construct a continuous score in which symptom intensity was transformed into a numerical value from 0 (none) to 3 (high). Interviewees who reported at least one symptom were asked whether it impaired their contact with others, also with four possibilities: none (0), a little (1), more or less (2), and high (3). The outcomes included each of the four symptoms analyzed as moderate and severe intensities. Another outcome, called moderate PMS, was constructed for those who presented at least eight points in symptoms and with impairment in personal relations, at the stronger intensities: more or less (2) or high (3), while severe PMS was characterized when interviewees reported severity (high = 3) for the four symptoms and moderate to great difficulty in contact with other persons.
The analysis included women with regular menstrual periods in the previous three months and those who had used continuous hormonal contraception to avoid menstruating.
Calculation of statistical power for the sample size in a population where 7.5% of the women had menstruated for the first time between 7 and 10 years of age and with a 12.7% prevalence rate for moderate PMS in the group with mencarche in the adequate age range (11 -14 years) showed that the study would have the power to find a prevalence ratio greater than or equal to 1.76, or a prevalence rate of 22.4% among the exposed.
Data analysis used Stata 9.2 (Stata Corp., College Station, USA), summarizing the mean values for symptoms, exposure and outcome prevalence rates, chi-squared test for associations, and stratified analysis of symptoms and forms of PMS with the categories for age at menarche, BMI, skin color, number of children, SRQ-20, family income, schooling, and smoking. The adjusted analysis to control for confounding considered variables whose crude association with the outcomes presented a p value ≤ 0.2. The prevalence ratio was calculated using Poisson regression, with robust variance. The sample size was calculated using Epi Info (Centers for Disease Control and Prevention, Atlanta, USA).
The study protocol was submitted to and approved by the Research Ethics Committee at the Federal University in Pelotas. All the interviewees were informed of the study objectives and provided verbal and written consent.
Results
Of the 2,876 women from the 1982 live birth cohort, 2,082 were interviewed during the 2004-2005 visit ( Table 1 ). Considering that 119 women (4.1%) had already been identified as having died, 238 (8.3%) were losses to follow-up or refusals, and 438 (15.2%) were not located, the follow-up rate was 76.5%.
Comparison of the characteristics of the women interviewed at 22-23 years and those of all the women in the cohort showed a similar distribution in relation to several variables collected in the first follow-up visits. Mortality was proportionally lower among daughters of women with white skin and those who were over 30 years of age, had 12 or more years of schooling, and came from higher-income families. Meanwhile, mortality was proportionally higher among young women with birth weight less than 2,500g, born at gestational age less than 37 weeks, and who were breastfed for less than a month (Table 1) . Table 1 also shows a higher proportion of losses and refusals among young women with higher socioeconomic status at birth, i.e., whose mothers had more schooling, white skin color, and family income greater than three times the prevailing minimum wage. Meanwhile, among those not located in the 2004-2005 follow-up, the most frequent characteristics were being daughters of teenage mothers and mothers with less schooling and with family incomes of less than one minimum wage in 1982.
Cad. Saúde Pública, Rio de Janeiro, 24(4):835-844, abr, 2008 (Table 1) . Table 2 shows the characteristics related to menstruation in the 2,082 interviewees. Premenstrual symptoms were analyzed for 1,669 (80.1%) women who menstruated regularly and 75 (3.6%) who used a hormonal method to avoid menstruating. In relation to distribution of symptoms, irritability was the most frequent, and some twothirds of the women reported some difficulty in their family contact caused by these symptoms. Only 287 women (16.5%) did not present any symptoms, and 111 (6.4%) reported all the symptoms as intense, that is, with a score of 12 points. The mean total of intensities for the four symptoms was 4.6 points, with a standard deviation (SD) of 3.7.
Moderate PMS was present in 233 women (13.4%), but when considering only severe symptoms, with moderate or intense difficulty in contact with others, the prevalence was 5.8%, referred to as severe PMS (Table 2) .
Of the interviewees who reported using pharmacological treatment for PMS (68 women), only eight used continuous oral contraceptives to avoid menstruating. In addition, 448 women (25.7%) women reported having used hormonal contraceptives in the previous two weeks.
For all the women interviewed, age at menarche varied from 7 to 19 years, and only one woman had never menstruated. Mean age at * Information lacking in some cases (n) for the following variables: mother's age (1), mother's schooling (2), family income (16), skin color (1), birth weight (3), gestational age (610), and duration of breastfeeding (279), so the sum of absolute numbers does not reach the total number of women studied.
menarche was 12.4 years (SD: ± 1.5), and the median was 12 years. Only 15.5% menstruated for the first time outside the 11 to 14-year range ( Figure 1 ). When analyzing the frequency of symptoms according to age at menarche divided into three categories, higher prevalence rates are observed for the two intensities of all the symptoms in the extreme age brackets, although this difference is only statistically significant for symptoms of anxiety or stress in the intense form and for depression in the moderate form. Women with menarche from 11 to 14 years of age also presented lower prevalence rates for the two definitions of PMS (moderate and severe), but the differences also failed to reach statistical significance (Table 3) . Table 4 shows the gross and adjusted effects, as expressed by prevalence ratios, for age at menarche in relation to premenstrual symptoms and moderate and severe PMS. For each of the intensities of the four symptoms and for PMS assessed on the basis of these symptoms, the gross prevalence ratio ranged from 9% to 54% greater among women with menarche between 7 and 10 years of age. In those with menarche after 15 years of age, the gross effect ranged from 1% to 33%. In the adjustment for possible confounding factors, i.e., those associated with age at menarche and each of the outcomes, the gross and adjusted values were quite similar for all the symptoms and for the two definitions of PMS (Table 4 ). Associations that were found in the crude analyses but which did not remain after adjustment were not included in the table; for example, SRQ-20 ≥ 8 was significantly associated with all the premenstrual symptoms, without modifying the association between age at menarche and the PMS out-comes. Importantly, when controlled, the effects of early or late age at menarche were lower than when not controlled, without reaching statistical significance for any of the outcomes.
Discussion
This study included the population of women from the 1982 Pelotas birth cohort, which has been followed for 23 15 . The mortality rate in this study was 70.6 per 100 thousand women, considering 119 known deaths in a population of 168,599 women in Pelotas 15 . Thus, the results of the present study, showing that the survival rate in these women is higher among those with birth weight greater than 3,000g, gestational age 40 weeks or greater, breastfed for three months or more, and belonging to families with incomes greater than three times the minimum wage, are consistent with the data from IBGE 16 .
Although refusals were more common among women with higher socioeconomic status, those who were not located belonged mostly to lowerincome families. Thus, the distribution of economic level for the women interviewed here was similar to that observed in 1982, and this loss of some women at the extremes of family income could decrease the effect of the possible associations that were found.
Oral contraceptives have been prescribed to relieve premenstrual symptoms 17 , and in the present study some one-fourth of the women were using this method. If this treatment actually works, the results may be underestimated due to a reverse causality bias, i.e., the presence of premenstrual symptoms in the past may have led to the use of hormonal contraception and consequently the relief of symptoms. Considering as well that some women use oral contraceptives continuously to avoid premenstrual symptoms, these women were maintained in the analysis, even though this could have led to a decrease in the effect of some variables on the outcomes.
The prevalence rates for moderate and severe PMS were consistent with those found in other studies 3, 4, 6, 7 . Irritability was also the most common symptom reported in some studies 6, 18, 19 , while others pointed to stress 20 or depression 1, 21 as the most frequent symptoms. Note that the comparison between studies may not be adequate, considering that different instruments are being used and that not all the studies are evaluating the same intensities of symptoms. However, the results were similar, even though the authors of these other studies used different questionnaires (according to the respective health services). Age at menarche in this study (12.4 years) was similar to that found in another Brazilian study, in Barrinha, São Paulo State (12 years and 6 months) 11 and one in Malaysia (12.3 years) 22 , but slightly lower than in a study in San Francisco, USA (12.9 years) 23 . There is widespread concept concerning a downward secular trend in age at menarche, explained by various factors, the most important of which is the increase in the obesity rate, which has been occurring mainly in Western countries. According to this concept, there is a biological plausibility in the relationship between age at menarche and the manifestation of premenstrual symptoms and PMS. However, no study investigating this association was found in a literature review on the theme. The results of the current study are in agreement when they show a higher prevalence rate among women with a history of menarche from 7 to 10 years of age for the two intensities of the four symptoms and thus for the score based on them, although this difference was not statistically significant. Although the number of persons studied was not small, subsequent calculation of the sample size showed that it lacked sufficient power to detect differences. The proportion of women who menstruated at the age extremes is less than 10% in each group, and the prevalence rates, although indicating differences when compared to menarche within the expected age bracket, did not reach statistical significance.
A possible limitation of these findings could be related to the subjectivity of the questions, considering that each symptom was only asked about once during the 22-23-year follow-up.
There may also be subjectivity in the reference to the intensity of symptoms. Even so, this possible subjectivity in the instrument was present for all the women that were interviewed and can thus be considered a non-differential source of error.
As mentioned previously, the association between age at menarche and PMS is biologically plausible, considering that girls exposed earlier to higher hormone levels menstruate earlier 2 . With early menstruation, they experience premenstrual symptoms for a greater number of menstrual cycles than those who menstruated later. It is also known that girls who menstruate younger take on responsibilities at a younger age, both during pregnancy (inside and outside of marriage) and in the work market, assuming adult roles 24 . Thus, physical and/or psychological stress is directly associated with PMS 7 , and women that experience stressful situations can present a higher number and intensity of premenstrual symptoms. In the current study, SRQ-20 ≥ 8 was significantly associated with all the premenstrual symptoms, without modifying the association between age at menarche and the PMS outcomes. More research is thus needed on characteristic emotional symptoms of psychiatric disorders accompanying premenstrual symptoms. In the adjusted analysis, various factors were tested that could interfere positively or negatively in the association between age at menarche and both the symptoms and the two forms of measuring PMS, but none of these factors showed any effect modification. It is possible that some other factor, not measured in this study, is causing negative confounding. Thus, other studies should be conducted to further contribute to knowledge in this area.
In conclusion, the higher prevalence rates for all the symptoms and for PMS in girls who menstruated before 10 years of age did not reach statistical significance. The current article describes the characteristics of PMS symptoms in young women from a birth cohort, and the possible association between age at menarche and these symptoms was investigated by controlling for some potential confounding factors. However, in order to study this association, further studies are needed that include other factors still not investigated and that use instruments evaluating the presence of symptoms in at least two consecutive menstrual cycles. 
